UK Patent Application „ 9 ,GB „„ 2 1 45 1 1 2 A 



(43) Application published 20 Mar 1985 



(21) Application No 8311451 

•-;■■! 

(22) Date of filing 27 Apr 1983 



(71) Applicant 

| Milk Marketing Board (United Kingdom), 
j Thames Ditton, Surrey KT7 OEL 

(72) Inventors 

; | David Wilson Dresser 
j Keith David Keeler 

, (74) Agent and/or Address for Service 
Haseltine Lake & Co. 
! Hazlitt House, 28 Southampton Buildings. Chancery 
; Lane, London WC2A 1 AT 



(51) INT CL 4 
C12N 1/00 

(52) Domestic classification 
C6F K 

(56) Documents cited 
None 

(58) Field of search 
C6F 



j (54) Sorting living spermatozoa 

: Uul^J.ZT^ -! r ?° rtin ? s P ermato * oa < spermatozoa are stained with a fluorochrome dye The 
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SPECIFICATION 
A method of sorting living spermatozoa 
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mrthoToV^^i 100 re ' ateS f ° 8 meth ° d ° f SOr,in 9 ,ivin ° spermatozoa, and. for example to a 

«° SM; «" * >™«»° - whether the" *' 

foltow?ng 9h ° Ut ^ f0 " OWin9 deSCripti ° n ' ,he ,ower caS8 ,etters in Parentheses refer to the 

of^^ 

■A^"^ (,978 > "Vdrodvnamic orientation of sperm 
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(m) Stovel, R.T.. Sweet, R G. & Herzenbern LA /1Q7(lu mo , n .i 
flow systems. Biophys J 23 1 J 5 " erienDer 9- (1978 > mear >s for onent.ng flat cells in 
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50 stud.es of the DNA content of spermatozoa have been carhrd out ? Jo t j a, .° n,y ° f 
with fluorochromes such as acidine orange ethTdium brom de o m n? a "d*" 3 ' S,3ined 
bisbenzimidazo.e dyes Hoechst 33258. Heochs 33342 Z d MPuiWSliS?**?^ 
dole) have been introduced as quantitative fluorescent stain, in, nwl 6 d ' am 'd.no-2-phenyhn- 
they bind tightly to DNA, do no" intercalate nS ,heT m^ZL^?^^" ^ 

55 d,srupt ,ts structure (k;l). These fluorochrome dyes are^^uentl^rawSS r7h . not ( ° 
quantitative vital stains for DNA: Hoechst 33258 and Hoechs "33 342 ht» ul bel,n 9 usedas 
sta.ns to distinguish phases of the cell cycle. noc ™ MM have been used as v.tal 

Since spermatozoa are tail bearing and motile thev onpntato .k i 
of flow in a flow microfluorometry system 7p> It has bS rnnr.^ h .1" 9 3 *' S 3,009 ,he ,ine 

60 DNA distribution in fixed acrm.vie/K.^ T ap P arent bim °dal 

system, is due to an orientation artefact (b) perhap .ana aooTtn th ? ySed , SUCh 3 
for «he light setter (size) artefact seen with ewS'.S're'd" o^d c T { IZ7kbZ tS^tn" W 

65 of the flow micrometry system ( m;b, P As an^r^vf^ 
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In accordance with the • / b'modal peak similar 

vital ( I U „,. S „„,^,M t . dVTS? !, he "^""-'^ole d™^cto daMle d " 

Figure 2 is * i spermatozoa stained wit 

.Sam/>/« of spermatozoa Jl , ,f" n ' d hhod ce/ '* (I). '^etACS is calibrated in 

55 ana *5>o as follows (I)- 

Total fluoresonce^i 7 '" .J^^ma channel x channel no. 
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»v: 8«>f '"/•<«. »"en samp,. de-.^oTsVw/t? *"* " ot exco8d 

.g^ES 3334V TrnTm k 8 mi " imum ° f 2 h '"" s 33342. (2 

temperature {10- 23 C) for 2 hours and those k !!ed by beina heatf ri to srt u "? ,u 
10 are two pairs of peaks in the distribution, which ha^ been beUed A and B JSLISS' t 
examined microscopically, celis from window B ^ro non (or ont o a nl^^ P T B V ' Whe " 
spermatozoa scrted from window A show active forward moS TT^&'SSTC! R l 
represent dead or moribund spermatozoa was tested b suZittinc a ^sarn^e of sS'J 9 8 P6akS 

peaks rno»ed of (-scale. The low and high peaks I, the obse* ed bfmodaH Sorest™ 

When cockerel spermatozoa (-0.5 X 4/im heads. -8 urn tails) were stained with hiiuo ^ 

10 Z f,U ° resce " ce P f0 '" e w « P"'te different from that o b I spermatozoa 7f a 3? The 
30 monophasic distribution of fluorescence mav reflet eithor k„ s, ^ ermsnozoa < M 9 J) The 

or bo due to the absence of an ^S^r^ °^ 30 

spermatozoa. The bimodal fluorescence distribution of bull spermatozoa I! - be due to - 

:= ttxzssz* X^srsar », 

bean,; and p„ k 3 lor randomly o,,7n,",ed c* Tf „ U^L*" 9 '? 'V° 

heads ot the spermatozoa were orientated edge on „ ?h fesnecMo ,h. it ? „' ""T ' he 

60 when the sample vas ,„,a,ed through 90' in the »« of t" 5Sw „« „ and De!,k 2 

broad side ol he. ■); randomly orientated cells are indicated ■ ! 3 „ c = T '"' c ' se<:,in 9 ,he 60 
distribution of flu- escence intensity ol intact HoXt 333 4 ^., jL L 9 ,, Cl ' hC b " mda ' 
effected by alterir • the orren.ation ol the sample Hbbon iht ,1 1 h .■ T""°"" oa was n< " 
cells overlapped. " ■„ scatter distributiL of chSken RBC F ia Z 'T^, ° T, d °"" V °" en,a " d 

65 ,h. c.„, w„h ,hc T d 9 , r p,,a„e, to or „ right ^^JSSZitS^SSSf 65 
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Bull spermatozoa stained with Hoechst 33342 in milk or snown ,n H 9 6. 

profile of fluorescence when analysed on the FACS Th! obse^r" 2 T ,how » 
10 particles the size of spermatozoa Lp * «Tv in u ! °°f ervCf - fluorescence d.stnbution of . 

of whether the dye is bound to DNA protein ori< ?W 1 c«, 2? pH decreases, .rrespective 

The bimodal distribution observed in the Hoeervt ^T? J ctJ„ ■« V L1 

their lonq axis; and peaks Al and All tt, n a\ L ° ,e ? ,at on of ,he s P errr > heads around 
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CLAIMS 45 

associated therewith. spermatozoa according to the fluorescence intensities 

3 A m!!nn2 ! CCOr 2 ing t0 C ! aim 1 • whferein ' h * dye is a bisbenzimidazole dye 5 ° 

^^^^^ 

mainly comprising Y-chromosome bearing spermatozoa spermat02oa - an <* another group 

miL.^oSc a procrs ed ^ I 3 °' When » in ,he sorted by a f.ow 

the 6 a cctmp e an° d n g °^:r n y Perm " SUbS,3ntia " V aS -"-"before described with reference to 60 



